Controlled and oriented immobilization of protein by site-specific incorporation of unnatural amino acid.
Immobilization of proteins in a functionally active form and proper orientation is crucial for effective surface-based analysis of proteins. Here we present a general method for controlled and oriented immobilization of protein by site-specific incorporation of unnatural amino acid and click chemistry. The utility and potential of this method was demonstrated by applying it to the analysis of interaction between a pathogenic protein DrrA of Legionella pneumophila and its binding partner Rab1 of human. Kinetic analysis of Rab1 binding onto the DrrA-immobilized surfaces using surface plasmon resonance revealed that immobilization of site-specifically biotinylated DrrA results in about 10-fold higher sensitivity in binding assay than the conventional immobilization of DrrA with random orientation. The present method is expected to find wide applications in the fields of the surface-based studies of protein-protein (or ligand) interactions, drug screening, biochip, and single molecule analysis.